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ORIENTED STRAND BOARD (Q&Bi CQM pRISING A NFW RESIM CQMPOfttTf r> ;v| 

The invention is directed to en Oriented Strwd Board (OSB) 
comprising a new resin composition. 

The ortetited sbnand boards thai are commerdally prepared at fh& 
moment comprise a core leyer of wood strands combined with resin covered tjy two 
face layers of wood strands comlHned with an other resinous material. 
The strands in the OSB can have the fbliowing dimensions; length between 5 and 150 
mm, width between 1 and 50 mm and thldtness between 0.1 and 2 mm. 
The core can fonn between 10 end 90 % of the dSB, preferably between 40 and 60% 
of the board. 

The core layer comprises as the resin 2-6 wt% (dry resin/dry wood) of 
an polymeric methylene dlphenyi diisocyanate (PMDl) or a phenol formaldehyde r«sin 
(PF) and the face layers comprise a melamine-urea-formalydehyde (MUF) resin that 
may also comprise a small amount of f*enol or a phenol fonnaldehyde resin or piMDi 
resin with a release agent added thereto. The face layers have a resin content of 
typically 9-12 wt% dry resin/dry wood for MUF and typlcafly 2-6 wt% dry resln/dry wood 
forPF. 

These boards meet the requirements cf 08B/3 in (he EN 300 

standards. 

it Is now surprisingly discovered that an OSB meeting the OSB/3 
standards can be made with a much lower amount of resin in the 1^ layere when 
another type of resin is used. 

A special resin composition has been developed aocorc^ to the 

invention. 

The resin composition comprtses melamine, tonnaldehyde. optionally 
urea and aromatic hydroxyl compounds, where in the resin composition the molar retio 
of melamine to fbrmaldehyde is 1:0.8-4.0, the molar ratio of melamine to urea is 1 :0-2.0 
and the molar ratio of melamine to aromaflo hydroxyl compounds is 1:0-2.0. 

By application of this resin for the preparation of the f^ce layers of the 
OSB the amount of resin that has to be used for the 1^ layer to make a board that 
meets the 03B/3 standards Is only 2.S-8 wt% dry resln/dry wood. 
As a result of this the cost price of the OSB vw'H be lower than tor a commereial board 
as described abavo. 



30-06-2003 17:12 DSM INTELLECTUAL PROPERTY +31 46 4760011 P. 12/^18 

012 30.06.2003 17:01 

-2- 



The reslti composition according to the invention comprises 
melamine end formaldehyde. The metamine and fonmaldehyde are present in the res&i 
composition In a molar ratio of 1:0.8-4.0, preferably 1:1.0-3.0. 
The resin la nomially made by mixing diy melamine po\fvder With an aqueous solution 
5 of formaldehyde. This solution having a fonnaldehyde concentration of for Instance BO- 
SS wt% of fomnaldehyde. 

Further the resin composition can contain urea and/or aromatic 
hydroxyl compounds. 

When urea is present In the resin composiUon the molar ratio of 
10 melamine to urea is 1 : 0-2.0» preferably 1 :0-1 .5. When aromatic hydroxyl compound Is 
present in the resin composition the molar raUo of melamine to aromatic hydroxyl 
compounds is 1:0-2.0, preferably 1:0-10. 

Examples of aromatic hydroxy! compounds are resorclno), 
hydrqchinon or bisphenol A. Preferably phenol Is used as the aromatic hydroxyl 
16 compound. 

The urea can be introduced In the resin composition by adding solid 
urea or by adding an urea solution in water and mixing it with the melamine and the 
formaldehyde solution. Also an aqueous solution of fbrmaldehyde and urea can be 
used in qombination witti the metamine pov/der, 
20 Phenol can be added as such when the resin composition Is 

prepared or as a fomialdehyde/phenol preoondensate. 

The components that make up. tfie resin composition are added to 
each ottier and mixed at a temperaUJie of 20 to 40 ^C. Thereafter the temperature is 
raised to a temperature between 70 and 100 ^C. The pH-value of the mixture is 
25 preferably between 7.0 and 10.0. Under these conditions the mixture is condensed until 
the viscosity of the resin composition is between 10 and 1000 mPas, preferably 
between 10 and 500 mPas. Thereafter the resin composition Is cooled to 20-76 ^C, 
preferably to room temperature. 

The pH of the cooled resin composition will t^e between 7 and 10. 
30 An other method for preparation of the resin composition is stepwise dosing of the 
components. For example, urea can be added during or after the condensation. 

To acQust the pH of the rei^n composition the nonnai additives to 
create alkaline conditions can be used, like alkali or earth aikallhydroxydes, preferably 
in the fonm of their aqueous solutions, tertiary amines, like for Instance tributytamlne or 
35 triethylamine, or tertl^ alkanolamlneSi like for Instance triethanolamine and 
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methyldiethanolamlne. 

The viscosity of the aqueous resin composition is at 20 *»C 10-800 
mPas and has a solids content of between 60 and 70%. 
The products can be stored for a couple of weelcs at 20 ^C. 
Small amounts of other additives can also be added to the lesin. 

The resin compositkin according to the invention has surprisingly 
good properties when applied as the resin in the lace layere of oriented strand board 
(OSB). 

To be appKed in the feoe layer the resin has to be mixed with a 
catalyst or hardener to matce an adhesive composition. As a hardener for instance 
ammoniumsulfate is used in an amount of up to 5 wt% dry haidmei/ dry i^n. 
Other haidenerB can also be used; far instance ammonium chloif de or ammoiiium 
nitrate. 

During the adhesive preparation also w^am can be applied to 
enhance 4he moisture resistance of the OSB. 

After addition of the catalyst the adhesive composition ie used within 
a time flname of a few hours In the production of an OSB. 

The adhesive composition is sprayed on the wood strands to coat the 
wood strands with it The adhesive composition is hardened when heated, thus binding 
the wood strands to each other. Heating and hardening tal«es place when press'mg the 
final board matotiai. 

The process for the production of an OSB is for instance described 
In: "IHolzwerlcstoffe und Ljeime. M. Dunky and P. Niemz, Springer-Verlag, 2002." 
A method of maWng the oriented strand boards according to the invention la by 
spraying the resin composition according to the invention onto the wood strands for the 
face layers of the OSB. The amount of rssin In the face layer should be 2.5 to 8 wt% 
dry resin/dry wood. 

The core material is also made by coafing the wood strands for the 
fece layer with the normally used polymeric methylene dlphenyl diisocyanate (PIWDI) or 
phenol formaldehyde (PF) tesin or wfth an other resinous material, for Instance with the 
resin composition acconflng to the invention. When the resin composHIon according to 
the invention is used in the core layer instead of PMDI the amount of resin can be 
about the same as for PMDI or lower in the core layer, so that the costs for the resin In 
tiie core layer are lower. 

Thereafter an OSB is prepared by first scatterting the face layer 
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material, thereafter the core layer material arid then again a layer of fece layer material 
and hot pres^ng this to an 08B. The pressing can be continuous or batch wise. 
In the core layer and the feice layers wood strands of different size and orientation can 
be used. 

5 The press conditions are 1-7 MPa» 150-270 ^ during 3-12 secAnm, 

preferably 6-10 sec/mm. 

The tece layer of the finished 08B comprises an amount of urea of 0- 
0.025 UgfkQ fBce layer, preferably 0-0.015 kg/kg face layer. The amount of urea in the 
face layer can for instance be determined with IRaman spectroscopy and with solid 

10 state Nti/ia 

The finished OSB according to the invention meets the requirements 
for an 08B/3 material as are laid down in the EN 300 requirements. 
Typical requirements herein are the requiremente for thickness swelling and internal 
bond after boiling. 

i 5 The thickness swelling is determkied according to EN 317 and must 

be lower than 15% fbf an OSB/3 board 

The internal bond after boiling is detenmlned according to EN 321 and EN 319. 
The mkilmum values differ wtth the board thickness and are: 



Board trtidcnesft (mm) 


Internal bond (N/mm'') 


6-<10 


>0.15 


10-<18 


>0.13 




>0.12 



20 

The invention Is elucidated further by means of the following 

examples. 

Example I 
25 Resin preparation 

The pH of a solution of a formaklehyde in w^ter and a phenol 

formaldehyde preconderaate were added to each oth^ and stirred. The mixture was 

adjusted with NaOI-l to a pli of 9- Melamine was added at room temperature. 

Thereaft^ the temperature was raised to 90 ^C. dissolution of the meiamine and 
30 condensation takes place until the water tolerance \iras 1 .5-2. The water tolerance was 
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determined at 20°C, 

Thereafter the mixture was cooled. At 60 the urea was added and 
thereafter the mixture was cooled further to room temperature during stirring. 

The restn composition was: 
5 1 moi melamine; 2.1 moi fonmaldehyde; 0.26 mol urea and 0.16 mol phenol 
The resin properties were: 
Viscosity 300 mPdS (at 20 ""O, 
pH = 10, 

Solid content » 62.5 %. 
10 Gel time « 50 sec., 
Water tolerance - 1.5 

Q8B preparatlQii 

The adhesive composition for the face layer of the board was made 
15 by adding to the resin, the hardener and a wax emulsion. Than the adhesive 
composition was sprayed onto the wood strands. 

The face layer for the beard contained 5.8% dry resin/ dry wood and 
1% dry hardener/dry resin. 

The adhesive composition for the core layer was also sprayed on the 
20 wood strands. The core layer for the board contained 3,0% dry PMDI/dry wood. . 
Thereafter a board was made by scattering a layer of the wood strands fbr the fiace 
layer, than scattering a layer of wood strands for the core layer and thereafter again 
scattering a layer of wood strands for the second face layer. 

The ratio core layer to fiace layers was 50/50. 
25 The board was pressed with a press factor of 9.4 se^mm, an average temperature of 
235 and a pressure of 5 MPa. 

An OSB was made with a thickness of 22 mm having a thiclcness 
swell of 9.1% and an internal bond value of 0.16 N/mm2. 

30 Example II 

With the same meihod as described for example I an OSB was made 
with a thiclcness of 18 mm. For this board the face layer contained 8.0% dry resin/ dry 
wood and 1.5% dry hardener/dry resin. 

The board was pressed with a press factor of 9.2 sec/mm. an 
35 average temperature of 235 and a pressure of 5 MF>a. 
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An OSB was made with a thickness swell of 117% and an internar 
bond value of 0.16 N/fnm2. 
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1 . Oriented strand board (OSB), comprising a core fayer covered by two face 
5 layers, characterised in that the resin in the face rayer is a resin composition 

comprising melamlne, forniatdehyde, optionally urea and aromatic hydroxyl 
compounds, wheirein the molar ratio melamlne to formaldehyde Is 1 :0.8-4,o, 
the molar ratio of melamlne to urea is 1:0-2.0 and the molar ratio of melamine 
to aromaSc hydroxy! compounds is 1 :0'2.0. 
10 2. Oriented strand board according to claim 1 , characterised in that in the i^in 
composition the molar raUo of melamine to fomnaldehyde Is 1 :1 -3.0, the molar 
ratio of melamine to urea is 1 :0'1 .5 and the mdar ratio of melamine to 
aromatic hydroxyl compounds Is 1:0-1.0. 

3- Oriented strand board according to claim 1 or 2, characterised in that the 
15 aromatic hydroxyl compound Is phenol 

4- Oriented strand board acconling to any one of claims 1-3, characterised in 
that, the resin In the core layer is the same as the resin in the fiace layer 
according to any one of claims 1-3. 

5. Oriented strand board according to any one of the dalms 1-3, characterised In 
20 that the amount of resin in the face layer is 2.a«8 wt% dry resin/dry wood. 

8. Oriented strand board according to any one of claims 1 or 5, characterised 

in that the amount of urea in a face layer is 0-0.025 kg/leg 1^ layer. 
7. Oriented strand board according to any one of claims 1 -3 or 5, characterised 
In that the amount of urea in a face layer is 0-0.015 kg/icg face layer. 
25 8. Oriented strand board according to any one of claims 1-7, characterised in 
that the OSB has a thickness swell lower than 1 5% according to OSB/3 
stendards. 

0. Oriented strand board according to any one of claims 1-8, characterised in 
that the OSB has and an internal bond value after boiling that is according to 
30 OSB/3 standards. 
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Oriented strand board (OSB), comprising a core layer covered by two 
fece layers, characterised in that the resin In the face layer Is a resin composition ' 
comprising melamlne, fomialdehyde, optionally urea and aromatic hydroxyl 
compounds, wherein the molar ratio of melamlne to formaldehyde Is 1 :0.8^.0, the 
molar ratio of melamine to urea is 1:0-2.0 and the molar ratio of melamlne to aromatic 
hydroxyl compounds Is 1:0-2.0. 

The board meets the OSB/3 standards. 
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